A Theory of Government Regulation of Addictive Bads: Optimal Tax Levels and Tax Incidence for Cigarette Excise Taxation by Jonathan Gruber & Botond Koszegi
NBER WORKING PAPER SERIES
A THEORY OF GOVERNMENT REGULATION OF ADDICTIVE BADS:









We thank Alan Auerbach, Peter Diamond, David Laibson, Sendhil Mullainathan, as well as seminar
participants at the NBER’s Public Economics program and the University of Kentucky for discussion. The
views expressed herein are those of the authors and not necessarily those of the National Bureau of Economic
Research.
© 2002 by Jonathan Gruber and Botond Koszegi.  All rights reserved.  Short sections of text, not to exceed
two paragraphs, may be quoted without explicit permission provided that full credit, including © notice, is
given to the source.A Theory of Government Regulation of Addictive Bads:
Optimal Tax Levels and Tax Incidence for Cigarette Excise Taxation
Jonathan Gruber and Botond Koszegi
NBER Working Paper No. 8777
February 2002
JEL No. H2, I1
ABSTRACT
The traditional normative analysis of government policy towards addictive bads is carried out in
the context of a “rational addiction” model, whereby the only role for government is in correcting the
external costs of consumption of such goods.  But available evidence is at least as consistent, if not more
so, with an alternative where individuals are “time inconsistent” about decisions such as smoking, having
a higher discount rate between this period and the next than between future periods.  We develop this time
inconsistent model, and show that this alternative formulation delivers radically different implications for
government policy towards smoking.  Unlike the traditional model, our alternative implies that there is
a role for government taxation of addictive bads even if there are no external costs; we estimate that the
optimal tax on cigarettes is $1 or more higher than that implied by the traditional model.  And we
estimate that cigarette excise taxes are much less regressive than previously believed, and indeed for most
parameter values are progressive, since lower income groups are much more price elastic and therefore
benefit more from the commitment device provided by higher excise taxes.
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3Table 1: Distribution of Smoking Expenditures

















Note: Table shows the share of income (in columns 1 & 3) or expenditure (in column 2) on
cigarettes.  Data on consumption from CEX; data on income from CPS.  Table 2: Optimal Tax Calibrations for Sophisticates
$ = 0.9, *=0.97 
d = 0.5 d = 0.6 d = 0.7 d = 0.8 d = 0.9
8
*s = 0.9 .41   1.53   2.28   2.82   3.24  
8
*s = 0.7 1.16   2.00   2.57   2.99   3.31  
8
*s = 0.5 1.88   2.46   2.86   3.16   3.39  
$ = 0.6 , *=0.97
d = 0.5 d = 0.6 d = 0.7 d = 0.8 d = 0.9
8
*s = 0.9 2.32 7.54 10.37 12.15 13.37
8
*s = 0.7 6.00 9.37 11.35 12.65 13.57
8
*s = 0.5 8.94 10.98 12.26 13.13 13.77
$ = 0.9, *=0.9
d = 0.5 d = 0.6 d = 0.7 d = 0.8 d = 0.9
8
*s = 0.9 0.23 0.78 1.16 1.43 1.63
8
*s = 0.7 0.60 1.02 1.30 1.51 1.67
8
*s = 0.5 0.96 1.25 1.45 1.59 1.71
$ = 0.6, *=0.9
d = 0.5 d = 0.6 d = 0.7 d = 0.8 d = 0.9
8
*s = 0.9 1.29 3.85 5.25 6.13 6.74
8
*s = 0.7 3.09 4.76 5.74 6.39 6.85
8
*s = 0.5 4.55 5.56 6.19 6.63 6.95
Note: Table presents optimal internality taxes (in dollars) for various combinations of the rate of
depreciation (d), the impact of the past stock on current smoking for sophisticated hyperbolic
agents (8
*s), the long run discount factor (*), and the short run discount factor ($), based on
authors calculations from equation (17) in the text.Table 3: Price Sensitivity of Cigarette Expenditure




















































Note: Table shows estimates of impact of cigarette prices on cigarette consumption levels. 
Estimated impact on consumption is first number in each cell; standard error of that estimate in
parentheses below.  Figure in square brackets is implied elasticity of quantity of cigarettes
consumed.  First row shows full sample estimates; remaining rows show estimates by
income/expenditure/education categories.  Estimates from CEX data over 1980-1998 period.T
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m
e
 
q
u
a
r
t
i
l
e
s
;
 
s
e
c
o
n
d
 
p
a
n
e
l
 
s
h
o
w
s
 
c
a
l
c
u
l
a
t
i
o
n
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
c
o
n
s
u
m
p
t
i
o
n
 
q
u
a
r
t
i
l
e
s
;
 
f
i
n
a
l
 
p
a
n
e
l
 
s
h
o
w
s
 
i
n
c
i
d
e
n
c
e
 
c
a
l
c
u
l
a
t
i
o
n
s
 
a
c
c
o
r
d
i
n
g
 
t
o
e
d
u
c
a
t
i
o
n
 
g
r
o
u
p
s
.
 
 
T
a
b
l
e
 
r
e
s
u
l
t
s
 
f
r
o
m
 
e
v
a
l
u
a
t
i
o
n
 
o
f
 
e
q
u
a
t
i
o
n
 
(
2
2
)
 
i
n
 
t
e
x
t
.